INTRODUCTION
Rotavirus is one of the major causes of diarrhoea in calves (13, 17, 24, 26, 33) . In Belgium, the virus is implicated in up to 30% of the cases of diarrhoea in newborn calves (34, 35, Antoine, personal communication) and provokes important economic losses.
It is, therefore, essential to know the mode of transmission of the virus, the way it persists in infected farms and the factors that may influence its patho genicity.
Sources of rotavirus in the surroundings.
Rotavirus does not seem to cross the placental barrier (6, 8). This is not suprising since there is still no definite evidence that viraemia occurs after rota virus infection (20, 59) and specific anti-rotavirus antibodies have never been detected in precolostral calf sera (6, 8), although the bovine foetus is perfectly able to produce an immune response against rotavirus antigens from the 127th day of its developement (39) . Contamination of newborn calves occurs, there fore, very soon after birth, as in natural conditions rotavirus excretion has been observed within 48 hours after birth (25).
Asymptomatic excretion of rotavirus by adult cows has been described (12, 30, 67), but remains uncommon and therefore does not seem to play a signifi cant role in the dissemination of the virus (7). The main source of rotavirus in the surroundings seems to be the faeces of diarrhoeic calves, that contain large amounts of viral particles (7, 61, 66) . Nevertheless, rotavirus has also been observed in the stools of apparently healthy calves (1, 7, 25, 38) . In Belgium, using a counterimmunoelectroosmophoresis technique, up to 25 % of the healthy, six week to three month old calves from a selection station excreted rotavirus in their faeces (41) , showing that asymptomatic excretion is a com mon event in older calves. This may be due either to prolonged asymptomatic viral multiplication, or to successive reinfections ; the second hypothesis is the more likely, as re-infection of dogs, cats or calves leads to re-excretion of rota virus (42, 43, 49) .
Moreover, rotavirus is highly resistant and contamination through humans, contaminated material or infected areas certainly plays a role in the transmis sion of the infection (42, 66) .
Role of other animal species in the transmission of bovine rotavirus.
Dogs and cats disseminate bovine rotavirus asymptomatically after experi mental infection (42, 43) . Viral excretion in these two species may exceed two weeks, and repeated inoculations lead to repeated virus multiplication (42, 43) , despite the presence of specific antibodies in cats (43) . Dog to dog, cat to cat and cat to dog transmission is effective (42, 43) . Moreover, rotavirus, most probably of bovine origin, has been isolated from stools of farm dogs (18), showing that cross-contamination occurs in normal breeding conditions.
Because of their presence in most of the farms, often in close contact with calves, dogs and cats may play a role in the maintenance of rotavirus infection (44) .
Other wild ruminants such as the roe-deer (Capreolus capreolus) are fre quently contaminated by rotavirus (47) and, being closely related to cattle, are probably able to carry bovine rotavirus.
Factors affecting the pathogenicity of bovine rotavirus.
Many authors described the existence of several bovine rotavirus strains, differing by their antigenic, biochemical or biological properties (5, 10, 16, 32, 36, 56, 63) and sometimes by their pathogenicity (3, 4, 5).
The dose of virus is also an important factor: diarrhoea was observed in piglets only when the amount of rotavirus increased in the surroundings (22) and a dose effect was also suggested for calves (2, 61) . Surprisingly, very high doses of cell-culture bovine rotavirus failed to reproduce diarrhoea in colostrumdeprived newborn calves, while lower doses succeeded (40, 45, 46) : such para doxical results could be explained by a phenomenon of interference (60) .
The age of the animal at the time of infection may play a role, as the sus ceptibility to rotavirus infection in newborn calves, lambs or piglets decreases as the animal becomes older (2, 21, 52). Differences also appear to exist bet ween virus isolates in their ability to affect animals of different ages (2).
The role of concomitant infections by other viruses, bacteria or other agents must also be considered: it is well known that the association between rotavi rus and enteropathogenic Escherichia coli increases the pathogenicity of both agents (15, 27, 29, 54, 58).
Control of viral multiplication in calves.
The presence of circulating anti-rotavirus antibodies of colostral origin does not prevent rotavirus diarrhoea in newborn calves (28, 51): to protect the ani mal, antibodies must be present in the intestinal lumen (51, 54) . This is not surprising since rotavirus multiplies only in the epithelial cells of the gut (24), and, therefore, escapes contact with circulating antibodies, which are thus una ble to neutralize it.
Actively acquired immunity, as demonstrated by seroconversion, is also not sufficient to protect calves againts reinfections (49) .
The percentage of animals possessing anti-rotavirus antibodies in a herd is an epidemiological indicator, depending upon management conditions, but is not directly related to the prevalence of calf diarrhoea in the farm (48).
A mechanism susceptible of playing an important role in the control of rota virus multiplication is the endogenous interferon response (23, 45, 46) . Bovine rotavirus seems to be very susceptible to interferon (11, 14) . Newborn calves experimentally infected with bovine rotavirus produce high levels of interfe ron in the lumen of the gut (20), but also in their plasma (20, 60) . In calves inoculated with high doses of bovine rotavirus, circulating interferon appea red very early and no diarrhoea was observed while, in calves inoculated with lower virus dose, interferon production was delayed and preceded by an epi sode of diarrhoea (60) .
DISCUSSION
Calves are certainly the main source of rotavirus in the environment, but other species like dogs or cats may also play a role in the persistance of infec tion in a farm.
The infection is ubiquitous, the virus fairly resistant and hygienic measures like isolation of the calves or spacing of births may decrease the pressure of infection (7), but are not sufficient to prevent contamination.
Attempts to vaccinate have often been unsuccessful (13,2). Moreover, cal ves can be infected several times (49) . Better results have been obtained by pro longed administration of colostrum to calves (51, 55) , usually associated with vaccination of cows to obtain higher antibody levels in the colostrum and milk (31, 37, 53, 54, 62).
It is, therefore, necessary to study how to help the calves to overcome infec tion (44) .
In the absence of drugs selectively active against rotavirus, the treatment of rotavirus diarrhoea remains symptomatic.
Bismuth subsalicylate might, however, be useful as it has been shown to inhibit the multiplication of bovine rotavirus in cell cultures (9), and also to absorb the enterotoxin produced by enteropathogenic strains of Escherichia coli (19).
In the near future, interferon or interferon inducers will be available. Indeed, human and bovine interferons are now produced by bacteria (64) . New inter feron inducers, efficient and devoid of toxicity, are also under study (57) . Because of the susceptibility of bovine rotavirus to interferon, exogenous bovine or simian interferon, or inducers of endogenous interferon could be given to newborn calves to prevent the onset of diarrhoea (65) . Exogenous human inter feron has already succeeded in preventing experimental rotavirus diarrhoea in newborn calves (50) .
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